trates discrete aspects of polster development. After the initial anterior extension of shield derivatives, including polster precursors [20, 21] , individual and small aggregates of hgg1-expressing cells move anteriorly and become consolidated into a dense group by the end of epiboly ( Figures S2A and S2B ). This coordinated group moves forward to occupy a symmetrical crescentshaped position at the front of the prechordal plate mesoderm ahead of the anterior edge of the neural plate by bud stage (Figures 3A and S2C) [22] ; it maintains this relative position as the polster continues moving anteriorly until the early segmentation stages. These observations indicate that the early formation and anterior movement of the polster involves the coordinated dynamic behavior of individual cells.
To determine a role for Cap1 and Quo in polster cell behaviors, we performed loss-of-function experiments with morpholino antisense oligonucleotides [23] . To control for specificity, two morpholino sequences each were designed against the 5Ј untranslated and start codon regions of both cap1 and quo predicted mRNAs, along with corresponding mismatch control morpholinos (see Supplemental Data). For each gene, injection of both gene-specific morpholinos led to reproducible defects in particular aspects of polster cell behaviors (below), ruling out mistargeting of an unrelated gene. Injection of the Cap1 or Quo mismatch morpholino sequences had no effect on polster morphology or behavior (n ϭ 150; Figures 3C and 3E ), reducing the likelihood that nonspecific morpholino effects influenced these phenotypes. In Cap1 morphants, polster precursor cells were able to form a relatively consolidated group that protruded toward the animal pole by late epiboly and displayed filopodial and lamellipodial processes. However, they failed to advance as a group beyond the animal pole or to acquire the coordinated crescent shape anterior to the neural plate by tailbud stage (Figures 2E-2H , 3B, and S2D-S2F; n ϭ 250). The defects within Quo morphants were more severe, as a morphologically distinct polster could not be identified ( Figures  2I-2L ). The anterior mesendodermal cells failed to form ing neural plate, illustrated by more diffuse dlx3 expression ( Figures 3B and 3D) . The polster defects are from the anterior hypoblast toward the animal pole (Figconsistent with the onset of cap1 and quo expression ure 2A) [17, 18] . These cells display dynamic cellular in anterior mesendoderm by 70% epiboly. Accordingly, behaviors characteristic of active motility. Extension and at the shield stage, the ventral marker gata2 is expressed retraction of filopodia and lamellipodia toward the aniacross the ventral half of the embryo in both wild-type mal pole is accompanied by cellular extrusions out of the embryos and morpholino-injected embryos whose sibcompacted group into the remarkably cell-free anterior lings develop later polster defects, indicating that early space, along with simultaneous forward advancement dorsal-ventral specification has not been affected by of the anterior mesendoderm (Figures 2A and 2B ; Movie the morpholinos ( Figure S3) . Similarly, at 65% epiboly, 1). By the tailbud stage, this group of motile cells is the dorsal mesoderm marker goosecoid is reproducibly recognizable as the polster (Figures 2C and 2D) , the expressed within a comparable anteroposterior and mesendodermal derivative marked by hatching gland-1 mediolateral domain in wild-type and morpholinoinjected embryos, demonstrating that dorsal mesoder-(hgg1) expression [19] . Analysis of hgg1 expression illus- -5K and ing that Cap1-/Quo-mediated polster migration may 5Q-5S; n ϭ 9). Collectively, these results are consistent also influence global convergent-extension movements with Cap1 and Quo acting autonomously in the developthrough a nonautonomous mechanism is consistent ment and anterior movement of the polster, and nonauwith recent observations that zebrafish embryos lacking tonomously in the simultaneous convergent extension Stat-3 activity in the prechordal plate display autonoof more-posterior tissues. mous loss of prechordal plate migration along with nonZebrafish convergent extension is best understood in autonomous defects in convergent extension [31] . Alterms of the regulation of cell polarity. Noncanonical though yet-to-be-characterized properties of anterior Wnt signaling through the vertebrate equivalent of the mesendoderm may affect more global cell polarity, the Drosophila planar cell polarity (PCP) pathway is essenprobable direct role of Cap1 and Quo in mediating actintial for the establishment of the cell polarity that is redriven cell movements suggests that the migration of quired for both the mediolateral cellular intercalation anterior tissues per se is responsible for any secondary and directed cell migration that occur during convergent effect on more-widespread convergent-extension moveextension (reviewed in [ 28, 29] ). Recent work also demonstrates that the dorsal-ventral gradient of bone morments. In many zebrafish convergent-extension mutants that lack the function of widely expressed PCP comtion, cap1 is required for the proper maintenance of cortical actin in these cells. These results demonstrate ponents, the polster is anteroposteriorly extended concomitantly with convergent-extension defects throughfor the first time that a mechanism involving tissue restriction of actin-regulatory molecules is employed in out the embryo [26, 27, 32] . In cell transplant experiments in which cells from the PCP mutant slb contributed to the control of morphogenetic cell movements in vertebrate development. In addition to characterizing further polster cells in wild-type embryos, polster morphology was relatively normal, suggesting that the polster abnordetails of the cell biology mediated by this regionally restricted regulation of cellular actin dynamics, it will be malities in PCP mutants may be a result of more-global cell polarity and convergent extension defects, as opof great interest to determine how these localized events are integrated with the global control of cell polarity to posed to a requirement for these genes in specific cell behaviors during polster morphogenesis [22] . However, effect morphogenetic movements in a broad range of architecturally varied vertebrate embryos. the extent to which polster defects in PCP mutants contribute to global convergent-extension defects, as suggested by this work, remains unresolved. Interestingly, 
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